Introduction
The measurement of Mode III delamination toughness has received relatively little attention, in comparison with Modes I and II because it has proved difficult to devise a satisfactory test for this mode of fracture. Indeed a recent review [1] concluded that no satisfactory test exists for Mode Ill. A number of Mode III test techniques have been proposed in the literature. These include the Crack Rail Shear test (CRS) [2] and the Split Cantilever Beam (SCB) [3, 4] . Unfortunately neither of these test methods has proved satisfactory.
In the CRS test the crack growth was reported to be non-uniform and a high degree of scatter in the results was exhibited. The SCB specimen, see Figure Ia , suffers from the considerable disadvantage that the delamination growth is not pure Mode ITI but is in fact mixed Mode II and ITI. This is due to the existence of a bending moment at the crack front in addition to the shear force which is required to drive the crack in Mode ITI. This letter describes a test jig which can deliver pure Mode ITI delamination growth in an SCB specimen.
The concept
The aim of the new design was to eliminate the unwanted Mode II component in the SCB specimen by reducing the moment at the crack front to zero. Figure 1b shows the bending moment distribution in a single arm of the SCB loaded in the conventional manner. The modified loading pattern achieved in the new design and the resulting moment distribution is shown in Figure 2a . This retains the shear force required to drive the crack in Mode III but eliminates the moment at the crack front. To avoid the twisting effects which necessitated a support guide in the SCB tests reported by Martin [4] , the loads are positioned in plan view as shown in Figure 2b to ensure overall torsional equilibrium. The specimen, detailed in Figure 3 , is basically the same as the SCB specimen used by Donaldson [3] comprising a unidirectional composite bonded to aluminium alloy bars. To avoid debonding problems the composite is adhesively bonded into a recess which is machined into each face of the aluminium bars. The loading jig, shown in Figure 4 , is designed to apply the pattern of loading described above. The jig comprises two loading platens which are connected to a die set via bearing-mounted shafts. The upper loading platen applies the two downward loads to the specimen i.e. 'P' on one-arm and '2P' on the other arm.
Bending moment distribution

Loading jig
Similarly the lower platen applies the upward loads. These loads are applied through hemispherical, hardened steel loading noses. The geometry of the platens is such that the required 1:2 loading split is achieved. The die set serves to precisely control the direction of the loading platen motion. The whole jig is mounted on the lower jaw of a Zwick testing machine and the load applied by driving the top plate of the die set downwards.
Finite element analysis
A finite element (FE) model, comprising 2856 eight-noded brick elements, was used to investigate the new design. The components of strain energy release rate along the crack front, evaluated by the virtual crack closure technique [4] , are shown in Figure Sa . For comparison FE predicted energy release rate components in a conventionally loaded SCB specimen are shown in Figure 5b . Clearly these results confirm that the proposed test method successfully eliminates the high Mode II component which occurs in the conventional SCB. 6e-6 . . , . . . ---------- 3e-4 . . , . . . ---------- 
Experimental results
The composite material used for the experimental work was XAS/9l3C, a carbon fibre epoxy system. Starter cracks were formed by incorporating O.Ol3mm thick Teflon film at the midplane of the unidirectional laminate during layup process. The composite was bonded into high strength aluminium alloy arms with Araldite 2005, a room temperature setting adhesive. Each specimen was positioned in the loading jig so that the crack front was aligned with the pure Mode III position i.e. the zero moment position. All tests were conducted at a crosshead displacement rate of O.5mm/min. SEM fracture surface photographs of a specimen tested in the new jig are shown in Figure 6 together with a fracture surface photograph of a Mode II (ENF) test specimen. In the new configuration the fracture surface shows no signs of the Mode II characteristics which have been observed in the conventionally loaded SCB specimen [4] . Initial test results of six of these specimens indicate the value of the critical Mode III strain energy release rate, G IIlc Conclusions and further work A new configuration for loading the SCB specimen has been presented. FE analyses and fractograhic evidence confirm that this configuration successfully achieves the required pure Mode III fracture. Further work is currently underway to reduce the variability of the results and to investigate the sensitivity of the test to variables such as loading position, specimen width and crack front position.
